MATERIALS AND METHODS
Synthesis can be found in main paper.
Suspension measurements.
Absorbance and emission, and fluorescence lifetime analysis.
The as prepared aqueous carbon nanofiber aqueous suspension was measured in a low volume (500 µL) quartz cuvette. Slit width for excitation and emission data was 5 mm and 5 mm. Absorbance was measured on a Cary 60 and excitation and emission were measured on a Cary Eclipse.
Fluorescence lifetime measurements.
The as prepared aqueous carbon nanofiber aqueous suspension was measured in a low volume (500 µL) quartz cuvette. Excitation was 400 nm, collection wavelength was 450 nm. The Instrument Response Frequency was found using Ludox colloidal silica in water.
Quantum yield measurements.
The as prepared aqueous carbon nanofiber aqueous suspension was measured in a 3 mL quartz cuvette. The baseline was take with deionized H2O and an integration sphere was used to collect the absorbance and emission counts.
pH sensing.
Emission spectra for suspensions of carbon fibers (absorbance at 350 nm at 0.1) were taken. These carbon fiber suspensions were spun down via centrifugation and resuspended in buffers of known pH (pH 1, pH 3, pH 5, pH 7, pH 9 and pH 11), and the emission spectra was repeated.
For emission switching, the emission spectrum was taken a suspension of carbon fibers in water (pH7). Conc.
HCl was added resulting in pH of one (emission spectrum was taken) followed by addition of conc. NaOH until the pH had reached 11 (emission spectrum was taken).
Metal ion sensing.
Metal ion sensing measurements are described in the main paper.
Deposited measurements
Bright field/ epifluorecence microscopy imaging.
A glass microscope slide was soaked in methanol for 1 h and rinsed in ethanol followed by deionized H2O at least three times and dried under a stream of nitrogen to clean. 10 μL of the prepared fiber sample was deposited on this cleaned slide and left to dry in air. Epifluorescent images were taken at 390 nm, with a 10 s integration time on an Olympus BX51 microscope system.
AFM.
A glass microscope slide was soaked in methanol for 1 h and rinsed in ethanol followed by deionized H2O at least three times and dried under a stream of nitrogen to clean. 30 μL of the aqueous sample was dropped onto the 3 glass slide and allowed to dry at room temperature. AFM images were taken in amplitude modulation mode in air using an Asylum Research MFP-3D with a PPP-NCH tip (Nanosensors, Switzerland). The instrument was Asylum Research MFP-3D Classic AFM, at a scan rate of 1 Hz.
Raman.
The Raman study was performed on a SENTERRA dispersive Raman microscope (Brunker optics) with a 785 nm laser. Settings applied were 1 mW power, 10 second collection times and 10 accumulations. The sample was deposited from aqueous suspension onto a cleaned CaF2 plate, a total of 6 mL as prepared nanofiber was dropped sequentially onto the same area in 10 µL aliquots
XPS.
The sample holder was sonicated in ethanol for 30 min, and dried in air to clean. 10 μL of the carbon fiber suspension at a time were deposited into the middle of the sample holder and dried in air at 60 °C. This was repeated until a total of 3 mL was deposited and dried to ensure no gaps between the fibers, revealing the sample holder.
FTIR.
A CaF2 plate was washed in ethanol and dried in air and 10 μL of the prepared fiber suspension was deposited on this and left to dry in air. IR images were acquired using a Nicolet iN10 MX Imaging system by Thermo Scientific (Madison, WI, USA). The detector used was an MCTA point array detector, which was liquid Nitrogen cooled. Regions of the IR image corresponding to the fibers were selected by thresholding a principal component scores image that segregated them from the CaF2 slide background. The mean spectrum of the fiber regions was then calculated.
SEM.
Once the membrane was removed from the microwave and dried in air, the 'top side' was identified (more uniform pore distribution in anodizing process -appears shinier) and this side was scratched only. The underside was stuck to an adhesive carbon pad and approx. 100 μL 3 mol L -1 NaOH was dropped onto the membrane and left for 25 min. The membrane (still attached to the pad) was then rinsed with clean deionized H2O and left to dry. The carbon pad was then stuck to a sample holder.
Samples were sputter coated with gold, using a Emitech K575X Sputter CoatingUnit, to prevent surface charging by the electron beam. Images were taken using a FEI Quanta 3D FEG DualBeam (FEI Ltd,Hillsboro, USA).
TEM/STEM.

Transmission Electron Microscope (TEM) and Scanning Transmission Electron Microscope (STEM) images were
recorded on a FEI TITAN TEM/STEM at acceleration voltage 300 kV. The nanofibers were deposited from aqueous suspension onto a holey carbon substrate and dried under a stream of N2.
Deposited lifetime measurements.
A glass microscope slide was soaked in methanol for 1 h and rinsed in ethanol followed by deionized H2O at least three times and dried under a stream of nitrogen to clean. 10 μL of the prepared carbon nanofiber sample was deposited on this cleaned slide and left to dry in air.
Lifetime measurements were taken on a constructed system with 405 nm excitation laser, and collection at all wavelengths. Lifetime was taken to 1000 counts over various regions of the carbon nanofiber sample and the results presented here are the average of all of these measurements. Instrument Response Frequency was Ludox colloidal silica in water.
Single fiber ion sensing.
Single nanowire photoluminescence imaging was undertaken using a home-built wide-field epi-fluorescence microscopy system consisting of inverted microscope Mass carbon per membrane 6.9 ± 0.8 mg.mL 
